Identification and characterization of an Arabidopsis homogentisate phytyltransferase paralog.
Tocochromanols (tocopherols and tocotrienols) are micronutrients with antioxidant properties synthesized by photosynthetic bacteria and plants that play important roles in animal and human nutrition. There is considerable interest in identifying the genes involved in tocochromanol biosynthesis to allow transgenic modification of both tocochromanol levels and tocochromanol composition in agricultural crops. The first committed reaction in tocopherol biosynthesis is the condensation of homogentisic acid (HGA) with phytyldiphosphate or geranylgeranyldiphosphate, catalyzed by the homogentisate phytyltransferase (VTE2) or by the homogentisate geranylgeranyl transferase (HGGT). In this study, we describe the identification of conserved amino acid sequences within VTE2 and HGGT and the application of these conserved sequences for a motif analysis resulting in the discovery of a VTE2-paralog in the Arabidopsis genome. We designated this new gene VTE2-2 and renamed the old VTE2 to VTE2-1. Seed-specific expression of VTE2-2 in Arabidopsis resulted in increased seed-tocopherol levels, similar to the transgenic expression of VTE2-1. Bioinformatics analysis revealed that VTE2-2 is conserved in both monocotyledonous and dicotyledonous plants and is distinct from VTE2-1 and HGGT.